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NOTIGE;  When  goverriaent  or  other  drawings,  specl« 
flGatlons  or  other  data  are  used  for  any  purpose 
other  than  In  Gonaection  with  a  definitely  related 
^vermnent  proeuranent  operation>  the  U.  S* 
Government  thereby  Incurs  no  responsibility,  nor  any 
obligation  whatsoeveri  and  the  fact  that  the  Govern^ 
meat  may  have  formulated,  furnished,  or  in  any  ^y 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  re^rded  by  implication  or  other* 
wise  as  in  any  manner  liGenslng  the  holder  Or  any 
other  person  or  corporation,  or  conveyiag  any  rights 
or  permission  to  manufaeture,  use  or  sell  any 
patented  Invention  l^t  may  In  any  way  be  related 
thereto^ 
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SECdNP  QtiABieBLY  ^OGRESS  ^PORT 

1  dCTQBlra  19^  TE^IISH  3  l  BBCaMER  1962 

Objective:  (1)  ^  provide  ^proved  ^eum  e^diaust  equipnent  for 
proeessiog  7486  tubes. 

(2)  To  improve  tube  ratings  ^  evaluation  on  new  test 
equipment. 

(3)  To  increase  tube  life  expectancy  by  improved  tube 
design  features. 

(4)  To  demonstrate  lOO  tube  per  day  production  capability. 

(5)  To  prepare  and  distribute  process  reports. 

(6)  To  prepare  the  Step  II  report  covering  a  rate  of 
10,000  tubes  per  month. 

coBTRacT  IK),  na«36*o39«sc-86738 

SIGNaL  CORPS  INDUSTRiaL  PREBaRSENBSS 

FROCURDW  l^imSMBHTS  HO,  19 

CIASSIFICATIDN  ^  NONE 

REPORT  lY  -  J.  D.  MARSHAU. 
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1.0  ABSTB4CT 

Deslpi  of  exliaudt  eq;uipi»nt  hiw  been  coopleted  and  orderi  have  been 
issued  for  coiqponents.  Special  test  equipnent  has  been  eonpleted.  Life 
tests  have  been  started  for  evaluation  of  present  produet.  Coi^lete 
results  of  heater  desi^  ebanges  ue  not  available,  xests  on  effects  of 
new  eatbode  sn^  aasks  are  still  in  progress. 


2.0  pui»ro^ 

of  the  ohjectives  of  this  continct  is  to  pTOvlde  Imf roved  tube 
prpcessihg  etulpmeht  eapable  of  produeihg  100  tubes  type  7466  per  day.  The 
prineipal  improvemeht  ih  proeesslhg  will  be  to  fire  coupoheht  parts  and  seal 
tubes  oh  ioh  pts^  esdiaust  e4Uipmeht.  Other  improvemehts  ih  cathode  spray 
equipment  and  assembly  jigs  said  fixtures  are  exacted  to  improve  i^e  uniform- 
i-^  of  i^e  product.  evaluatiw  under  various  conditions  on  new  test  equips 
ment  it  is  intended  to  reflect  the  benefits  of  this  work  in  h^roved  ratings 
of  uhis  tube>  particularly  in  the  areas  of  higik  frequency  performance,  and  to 
give  assurance  that  these  ratings  wiH  be  eottpatible  with  stable  performsace 
dinring  life. 

This  evaluation  includes  life  testing  at  increased  values  of  plate 
dissipation  and  cathode  current,  under  450  megacycle  conditions,  ferformance 
tests  Will  also  be  conducted  at  2200  and  ^900  megacycles. 

Design  modifications  will  be  made  to  the  heater  to  assure  longer  life. 

The  advantages  of  tvmgsten^xhenium  wire  and  darkened  insulation  coating  will 
be  demonstrated. 

The  test  requirements  for  the  improved  tube  are  defined  by  the  SCL-7001/74 
specification  dated  24  May  1962. 
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3 .0  NABMTm  Airo  MfA 

3.1  TASK  I «  mcuim  mmm: 

A  ^^uest  for  bids  was  issued  to  three  Su^liers  of 
vacuum  equipient  once  ^e  desi^  had  been  eonpleted.  An 
order  was  placed  with  the  ultek  corporation  for  the  cotq^lete 
unit  with  dual  exhaust  and  sealing  chambers.  9^  selection 
was  made  after  considering  price  as  well  as  compatibiiii^ 
with  desi^  criteria  such  as  pimiping  speed  and  valving . 

The  design  includes  a  basic  stainless  steel  bell  jar 
t^pe  chamber  with  aa  tJltek  20/6o  BOOStl'^e  roughing  system. 
The  high  vacuum  pui^  i§  to  bb  a  koo  liter  per  second  ion 
pump  With  Boostivac  elements  that  increase  its  pti^ing 
Speed  to  kooo  liters  per  second « 

This  system  is  to  be  ready  for  inspection  by  Oeneral 
Electric  at  Falo  Alto  by  March  13;  1963 >  and  should  be  in 
Owensboro  by  March  29;  1963.  It  will  be  installed  at  its 
operating  location  in  order  to  eliminate  sane  waste  ti^ 
emd  effort  in  another  moving  operation  following  proveaout 
as  was  originally  plaimed.  The  possibility  of  damage  dur.. 
ing  such  a  move  is  also  eliminated. 

3.2  msK  II ..  'm's  mvimm 

3.2.1  «  k30  MC  LIFE  TEST 

Construction  of  30  positions  of  ^30  Me  life  test  has 
been  completed.  Fifty  tubes  from  the  31^3  tube  group 


mentisaed  in  tke  Mst  Quarterly  Report,  (3*2#7,  P  9)t  were 
installed  in  this  equipment,  with  10  tubes  subjected  to  each 
of  the  five  test  conditions  listed  in  Table  I,  These  tubes 
have  completed  lOO  hours  of  life  with  one  inoperative  failture 
at  86  hours  on  Condition  2. 


Condition 

Eb 

(volts) 

Ip 

(ma) 

Ig 

(ma) 

P(in) 

(Watts) 

Pb 

(watts) 

1 

150 

7 

3 

1.25 

0.6 

2 

150 

10 

5 

1.5 

0.85 

3 

200 

15 

7 

3.0 

1.8 

4 

250 

15 

6 

3.75 

2.3 

5 

350 

20 

8 

7. 

4.2 

Table  i  450  Me  Life  Test  conditions 
3.2*2  -  60  CYCLE!  LIFE  TEST 

Construction  Of  100  positions  of  60  cycle  life  testing 
equipment  has  been  completed.  Conditions  were  established 
comparable  to  those  reported  above  for  450  Me  life.  The  60 
cycle  life  test  conditions  are  found  in  Tebie  XI.  One  himdred 
tubes  have  been  installed  from  the  3^3  tube  sample  already 
described,  with  twenty  tubes  to  be  tested  at  each  of  the  five 
test  conditions.  These  tubes  completed  300  hoiu's  of  life 
during  the  first  week  of  January.  There  were  eight  failures 
during  that  period,  but  only  four  have  been  returned  for 
analysis  at  this  time.  A  more  complete  summary  of  this  test 
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will  be  presented  in  the  nei^  Qtiarteriy  Report. 


condition 

Ep 

(Volts  rms) 

Ik 

(ma) 

Ig 

(ma) 

Rg 

(Ohms) 

PW 

(watts ) 

1 

130 

11 

1. 

6600 

1,5 

2 

103 

15 

2.5 

2200 

1.5 

3 

130 

16 

2.3 

2700 

2.0 

k 

150 

17 

2.5 

2700 

2.5 

5 

130 

21 

3.5 

1600 

2.5 

fnb^  II  6o  Cycle  Life  ^st  Conditions  (eg  ■  l4v) 

.2«$  »  2200  MC  AtWFm  CkWn 

The  evaluation  of  the  7^  tube  in  the  amplifier  cavity 
shovn  in  the  last  Quazterly  Report  vas  continued*  Ihe  con* 
ditions  in  the  specifications  scl*70oi/7U  dated  2k  May  19^ 
and  shown  below  were  used  as  a  starting  point. 

F  »  2200  Me 
Ebb  »  250  Vdc 
Pd  h  Rb/lb  13  nAdc 
Gain  -  3  db 
FO  s  25  dN 

gain  and  power  output  figures  given  indicated  that  ’^e 
RF  driving  power  should  be  approximately  8  vu.  using  this 
driving  power  figure  with  the  above  eonditioni  of  supply  volt* 
age  and  plate  current  gave  w  average  power  output  of  173 
for  10  sample  tubes.  This  represents  a  power  gain  of  13.^  db 
showing  that  the  tube  is  capable  of  considerably  better  per- 
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plate  vpltage  fosr  these  10  sample  tubes  a^zaged  210  volts 
aeasux«d  on  plate  side  of 

fo  fiuHiber  e^lore  the  tube's  potential  in  this  edfeuit, 
drive  power  versus  power  output  and  gain  eurves  were  tal^n 
at  a  plate  voltage  of  200  Vdc  and  at  two  values  of  plate 
currant  >  13  midc  and  18  madei  fiie  results  are  shown  in 
figures  l  and  2. 

from  these  data,  tentative  test  conditions  have  been 

established.  Final  test  eonditions  and  tube  ratings  will 

be  set  upon  the  con^letion  of  sufficient  life  testing  of 

tubes  from  the  ]^-productlon  nm.  These  tentative  test 

conditions  are: 

Ef  *  6.3  Vac 
Eb  «  200  Vde 
lb  «  13  nAde 
Ic  >  2  oAdc  (meoc) 

F  m  2200  He  apprOx. 

Rg  m  1000  Ohms 
Pd  5  50  BW 

Vary  for  lb  *  13  made 

Tune  input  and  output  cavities  and  loading 

for  max  Po 

Record  Po,  gain,  and  3  db  bandwidth 
po  s  350  qH  min 
Gain  »  S.h  db  min 

3.2.J»  -  5900  Mc  oseiiJATgR  oavirr 

The  final  test  cavity  design  is  shown  in  crossasection  in 
Figwe  3.  This  is  a  reaentriuat  circuit  optio^zed  for  the  7^*36 
at  5900  Me  and  timeable  around  this  frequency. 

Fifty  tubes  were  evaluated  in  this  cavity  imd  results 
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of  the  power  oiitpat  test  are  showa  pa^^icaily  IM  Figure 

These  tubes  gave  aa  average  power  output  of  35  vK  wii^  a 

Mniaum  Of  13  a  naacMum  Of  43  SU  when  tested  under  the 

foUjowing  eondltions: 

F  s  ^900  MO  app>ox« 

Ef  >  ^.3  vao 
Ebb  *■  200  vdc 

Rk/Ib  *  ^ 

Ib  *  2  nAde  max. 

Eg  «  ^00  ohms 

Adjust  cavity  for  maxlimm  Fp  at  5900  *  50  Me 
with  a  standard  tube  having  Cgp  and  Oih  vithin 
2ft  of  bogie. 

It  was  found  that  after  setting  the  eavliy  as  above  only 
minor  peahlng  of  the  output  coupling  was  necessioy  when 
changing  tubes  ^  lio  adjustment  of  the  feedback  was  required* 
it  is  proposed  that  the  tubes  be  tested  at  a  constant  plate 
current  of  13  mAdC  auid  that  this  be  set  by  wytng  the  cathode 
bias. 

On  the  basis  of  the  tests  on  these  fif*^  sample  tubes >  a 
minifflum  power  output  of  10  nM  under  the  above  specified  test 
conditions  appears  to  be  a  reasonable  objective,  rather  than 
the  5  ^  minljBCDi  proposed  in  the  $01^7001/74  specif icatlons  • 
3.2.5  ENSHiBRPG  SAMFIES 

The  first  lot  of  engineering  samples  is  due  to  be  shipped 
on  February  19,  1963  •  These  win  be  tubes  of  ^  present  de¬ 
sign  which  were  withdravm  from  a  production  lot  of  type  7486. 
The  tubes  to  be  supplied  will  be  tested  on  the  new  efuipment 
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deserilMd  ^  Section  3  >2«  Sbese  tests  should  be  et^leted 
dtcring  the  month  of  jenuazy^  Ihe  siuqple  viU  be  held  until 
life  test  data  are  available.  This  wiH  not  delay  delivary 
of  the  sample. 

3*3  SdSK  III  »  ftSB  EBSXQH  iMITOfiiaaif 
3*3*1 « mam  maiGs 

Results  of  heater  design  changes  will  be  delayed  due  to 
late  airi'^d  of  heater  coils.  Construction  of  tid^s  was  to 
be  completed  by  tiie  end  of  januco^.  This  will  now  ciu^ 
over  to  include  the  first  week  in  februaxy.  Life  testing 
and  emduation  may  also  be  delayed  a  like  period  to  the 
first  Week  in  Ifareh.  The  schedule  can  still  be  maintained 
by  an  added  effort  to  complete  the  eonatruction  of  tubes 
incorporating  design  improvements  within  that  assigned 
period. 

Analysis  has  begun  on  tubes  sUblected  to  progressive  stress 
heater-cathode  life.  There  were  fewer  failures  in  each  of  the 
t)^e  lots  Of  tubes  with  "darkened”  heaters.  The  breakdoras 

not  always  evident,  but  the  spot  at  which  most  ylsml  effects 
of  failure  were  fovmd  is  at  the  top  of  the  coil  nearest  to  the 
cathode  lid.  The  failures  on  tubes  with  normal  ”^ite”  heaters 
occurred  more  raadomly  over  the  coated  surface. 

3.3.2  -  CATiPSB  COaTiOlO  TBCHia^UgB 

A  del^  was  also  encountered  in  ^  cathode  spraying  ptuse. 


WuLb  «as  diie  td  tba  appearance  of  a  hippier  ^reentage  of 
faUnrei  in  aUL  prodnetiosi  iota  on  testing  for  prid  reeovei^^ 
fbe  first  lot  of  90  tahes  vaa  not  placed  <m  life  teat  for  this 
reason* 

Life  tests  On  other  lots  ba¥e  been  condticted  at  hip^r 
enyeiope  t^perattnre  (250^)  iihieh  is  designed  to  accelei^te 
changes  m  thbe  paraneters*  One  snch  test  consists  of  rediiCa 
ing  the  heater  YOltags  (6*3  volts  to  5*7  tolts)  ehile  observe 
Log  a  change  in  transcendnetanee*  There  was  a  higher  percentags 
of  change  for  this  characteriatic  within  the  lots  of  tabes  nade 
with  eathodea  which  had  been  spraQ^  with  the  overhanging  lip 
type  of  isask.  There  was  a  redneticn  of  the  acctanilaticn  of 
eathode  coating  in  nndealxable  areas  waa  the  paxpoae  of 
the  design* 

The  use  of  the  second  apray  nask  design^  consisting  of  a 
beveled  fit«  also  redoeed  the  aeenainlatioa  of  cathode  coating 
In  undesirable  areas.  The  initial  tests  for  electrici^  ebarac» 
terlatics  appear  favorable. 
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The  VBCum  e^tist  sealiBg  unit  yts  bMn  oi^Kd#  Was  special  ‘test 
etuipnent  has  heen  eot^leted  and  teste  being  performed  with  it  ^ 
f jfst  lot  of  engteeertng  san^les  is  being  tested  for  delivezy  on  Febroaxy 
19  j  19634  Tests  on  heater  desiga  ebanges  have  been  delayed  but  may  be 
put  back  on  schedule  by  an  extra  effort  during  January  4  final  lots  design¬ 
ed  te  test  ca‘thode  coating  ‘tedini4ues  should  be  conpleted  during  January^ 
Selection  of  final  spray  mask  design  will  be  made  foUduing  li^e  tests  &a 
these  saavleSi 


5.0  I>R66^  TOR  m  Sil&raiL 

Periodic  cheeks  will  he  made  wll^  the  in.tek  Co^.  to  assure  pro^SS 
and  delivery  hy  estahllshed  dates.  Additlohai  effort  will  he  directed  to¬ 
ward  c^pieting  tests  On  heater  desli^S  and  on  spray  mask  effects .  selec¬ 
tion  of  heat  desigp  will  he  made  following  life  testing.  Final  design  spray 
fixtures  will  he  hullt.  Construction  of  tubes  meorporatlng  design  iiprove- 
ments  will  he  started. 
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SlTORTS 

Honti^  Report  No^  ^ 

HM  F&r  Tube  Type  7486 

by  J.  D.  Marshall  fdr  the  period  of 

October  1>  1962  to  November  1>  1962 

Monthly  Report  NOi  5 
lEM  For  Tube  Type  7486 
^  J.  D.  Marshall  for  the  period  of 
Novenber  i>  i9^  bo  Deei^iber  1>  1962 

Monthly  Report  Noi  6 

HIM  For  Tube  Type  7486 

by  j.  D«  Marshall  for  the  period  of 

December  1>  1962  to  January  1,  1963 

Quarterly  Report  No .  1 

IGM  For  Tube  Type  7486 

by  J*  D>  Marshall  for  the  period  of 

19  June  1962  throu(^  30  Septenber  19^ 

CONFERENCES 

-  None 
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7.0  lEISOHm 


Time  spent  on  the  proptus  d^ing  iMs  report  period  was  as  follows: 


Si  Li  Campbell 

96  hours 

j.  Li  t^sball 

194  hours 

s.  A.  Jolly 

2li(^  hotness 

L.  Pi  Jeffrey 

170  hours 

H.  W,  Grant 

152  hours 

J.  R.  Osborne 

10  hours 

6.  B.  MOore 

8  hours 

Stn»iitted  by: 


rsball 

Planar  Tube  Product  Desiffp 
Receiving  Tube  Department 


Approved  by: 


Inject  j^ineer 
Planar  Tvbe  Product  Design 
Receiving  Tube  Department 
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SDBJiCT!  Second  (2nd)  Quarterly  Report 
Order  No*  190f7^l^*62«8l-8l 
Gontract  No*  DA«3^039SGi*86738 


AdrisOiy  Group  on  Eleetros^c  De^eea 
3I46  Broadifayi  8th  floor 
New  ToSc  13*  New  lOiic 
Attn:  Chairman^  Low  Power  Devices 

Armed  Services  Technical  Infa^tion  Agency 
Doeument  Service  Center 
Arlington  Hall  Station 
Arlington  12,  VlrgiMa 

CoDSaanding  Officer 

tl*3*  Anny  Electronics  Beseareh  &  Development  Agency 
Attn:  Sl^/aL#ISM 
Ifr*  Sheppard 

Port  Monmouth,  New  Jersey 

Coonanding  General 

U*S*  Army  EleCtTonieS  Gonmand 

Attn:  AMSEL^PP 

fort  Monmouth,  New  Jersey 

CooBanding  Officer 

H.S*  Azuy  Eleotronics  Materiel  Support  Agency 
Attn:  SSXMS-PFE,  Mr,  E,  Anderson 
fort  Monmouth,  New  Jersey 

Canadian  Liaison  Officer 
Office  of  the  Chief  Signal  Officer 
Department  of  the  Axay 
the  Pentagon 
NhsMngton  2^*  D.C, 

H.S.  Army  Hec^onics  Itateriel  Agency 

Attn:  Chief  ,  QuaUty  Assurance  Operation  Div. 

22$  South  18th  Street 
Philadeiptda  3,  Pennsylyania 

Dell  Teleph<»ie  Laboratories 
Morray  Hill,  New  Jersey 
AUn:  Mbrulan 

Sylyania  Electric  Company 
l^oriun,  Pennsyiyanda 
Attn:  Hr*  C*  Douglas 


NaBber_of  Copies: 
2 


10 


1 


1 


1 


1 


1 


1 


1 


QENERAL  ELECTRIC 
EUCTRONICS  COMPONl^  DIVISION 
l^CEIVOB  fflE  DEMRTHiaaT 
OWENSBORO^  pNigiCII 

SUBJECT:  Second  (Rnd)  Quarterly  Report 
Order  No.  19057«PI^62«814i  _ 

Contract  No*  Di*36“039SC«$6738 


Radio  Corporation  Of  America 
BaxTison>  New  Jersey 
Attn:  Clarence  West 

Raytheon  Conpany 

Whltham  $ki  Massachusetts 

Attn:  Manager^  Ootremaent  Reiatians 

Tung#Sol  ELectriCy  Me 
Eloaiiifieldj  New  Jersey 
Attn:  Manager f  Oowerzinent  Relations 

ti.S*  Amy  i^ectresiics  Materiel  Agency 
Attn:  SElHA«B2h 
22§  South  Eighteenth  Street 
Ihiladelidiia  3>  Mmisyltania 


Number  d_  Copies 
1 

1 

1 

Balance  of  Copies 


